Objectives: Advanced malignant melanoma (MM) has a poor prognosis, with an expected 2-year survival rate of 10 to 20%. It has long been recognized as an immunogenic tumor, and is worse for elderly patients. Many studies have suggested that herbal treatments improve immune functions, but few clinical studies have reported on this topic.
Introduction
Malignant melanoma (MM) is a highly aggressive skin cancer arising from the abnormal proliferation of melanocytes in the basal layer of the epidermis. 1) Its invasiveness, metastasis and resistance to conventional cancer therapies, including irradiation and chemotherapy, render its prognosis very poor. 2) In fact, the survival rate for patients with metastatic MM is low, with an expected 2-year survival rate of only 10 to 20%. In particular, MM patients over the age of 70 are likely to be characterized by a higher primary TNM stage, more comorbidities and poor performance status.
3) Moreover, the aged immune system results in weaknesses of anti-melanoma immunity. 4) Therefore, the development of innovative effective treatment is particularly necessary for MM in elderly patients. Several herbs have been reported to show cytotoxic effects against the human melanoma cell line as well as improve tumor microenvironments by inhibiting the angiogenesis and modulate immune systems. [5] [6] [7] Bojungikki-tang (BT, Bu-Zhong-Yi-QiTang in Chinese or Hochu-ekki-to in Japanese) not only have been well known as a typical decoctions improving the general condition by controlling the digestive system, but have also been proven as immunomodulators promoting T-lymphocyte proliferation via experimental studies. [8] [9] [10] [11] The allergen-removed
Rhus verniciflua stokes (aRVS) has been suggested as an antitumor agent by some preclinical and clinical reports. [12] [13] [14] We presented two cases of MM elderly patients who refused conventional therapies due to their old age and poor performance. With only aRVS and BT treatments, they are still alive beyond their life expectancies, with much improved condition.
Patients and Method

Patient 1
A 72-year-old Korean female patient was diagnosed with MM with skull and multiple spine metastases on October 9, 2011 (Fig. 1) , having a mass of 1.3 cm in diameter in the right nasal cavity presenting epistaxis. The 1.6 cm mass in the nasal cavity was resected with the residual margin involved on October 28, 2011. Chemotherapy was recommended by the physician, but the patient refused due to her old age as well as concerns about quality of life during chemotherapy.
Patient 2
The other patient, a 77-year-old Korean female, was diagnosed with MM in June 2011, following an abnormal presentation of keratosis and edema on the left heel. Further evaluation, including lymphoscintigraphy, revealed suspicious lymphadenopathy in the left inguinal area. She had been continuously taking hypoglycemic medication for 10 years. Following the primary mass resection, chemotherapy and radiotherapy were recommended; however, her family strongly refused the conventional treatments due to her old age and anxiety about her quality of life after such treatments. Today, she is much older than 77 years, as her birthday was postdated.
Treatment courses
For these reasons, both patients visited us in order to receive alternative therapies. At the time, they complained of severe fatigue with ECOG performance status 2, and their symptoms could be categorized as a qi deficiency pattern. The treatment plan did not include any conventional therapies, such as chemotherapy and radiation therapy. Only aRVS extracts with BT have been administrated one hour after each meal since November 7, 2011 (patient 1) and July 19, 2011 (patient 2).
Standardized extract of aRVS and Bojungikki-tang treatment
Urushiol, a mixture of several derivatives of catechol, must be removed from RVS prior to its pharmaceutical use because it causes severe contact dermatitis in sensitive individuals. The standardized extract of allergen-removed RVS (aRVS) was manufactured based on a thorough historical research. The daily oral administration of 1.350 grams of aRVS extract was prescribed. 12) A decoction of BT was prepared from a mixture of chopped crude herbs (Astragalus membranaceus (6g), Panax ginseng C.A.Meyer (4g), Atractylodes macrocephala Koidzumi (4g) Glycyrrhiza uralensis (4g), Angelica gigas Nakai (2g), Citrus unshiu Markovich (2g), Cimicifuga heracleifolia (2g), and Bupleurum falcatum L. (2g)), which were extracted in water at 100℃ for 2 hours. The quality of the herbs was tested according to the Korea Food & Drug Administration and our hospital's standards. Oral administration of 100 ml BT decoction was prescribed three times a day. 
Results
The biochemical parameters associated with liver and renal functions were within the normal range, and no significant adverse effects from the herbal treatment have been observed, except for a mild allergic rash on the thigh (patient 1) and mild pruritus on the head and trunk (patient 2). Follow-up bone scans of patient 1 dated on February 18, 2013 showed no interval change compared to the initial bone scans in 2011 (Fig 2) . Patient 2 and her family did not want to receive a follow-up evaluation for her disease, including CT scans. Both of them maintain a good performance status at the present time (Feb. 2014), which demonstrates that they have lived for 27 and 31 months, respectively, since the aRVS and BT administrations.
Discussion
The BT formulated by Li Dongyuan (also known as Li Gao; 1180-1252 A.D.) during the Jin-Yuan Dynasty has long been used as the best herbal medicine in Eastern Asia, including Korea, China and Japan. It has been prescribed for patients with Qi-deficiency syndrome, which is defined as a severe weakness caused by general fatigue, loss of appetite, indigestion, poor gastrointestinal functions or excessive sweat. 11) Elderly patients are likely to be presented with a general decline in the function of the immune system as well as the gastrointestinal system due to the aging process. 15, 16) BT was clinically proven to be effective for elderly people to restore age-related impairment of the immune function by enhancing the natural killer (NK) activity against K562 target cells and a significant increase in serum IFN-γ levels. 16) Additionally, preclinical studies have demonstrated that BT exhibits immunopharmacological activities, including the restoration of anti-tumor T-cell response from stress-induced suppression, induction of mitogenic activity to lymphocytes, dendritic cell maturation, augmentation of NK activity, and increased production of IFN-γ. 8, [17] [18] [19] The polysaccharide fraction of BT also stimulates antigen-induced T cell proliferation, production of IFN-γ and MHC class II expression.
10)
The anti-melanoma effect was also demonstrated 
by the Ekongsan decoction composed of Panax ginseng C. A. Meyer (4g), Atractylodes macrocephala Koidzumi (4g) Glycyrrhiza uralensis (4g), Zingiber officinale Roscoe (4g) and Citrus unshiu Markovich (4g), which are quite similar to the BT formula. In a B16 melanoma model using C57BL/6 mouse, it significantly inhibited lung metastasis and increased IL-2 production. 6,20,) Its metabolites from human intestinal microflora showed anti-angiogenesis and anti-metastasis in ECV-304 (transformed human endothelial cell) and HT1080 (human fibrosarcoma).
5)
The aRVS extract prescribed in the MM cases was also clinically reported to show a complete response in renal cell carcinoma, the immunogenic cancer. 21) It was also demonstrated to have anti-angiogenesis and anti-invasion effects.
12)
Melanoma has long been recognized as an immunogenic tumor based on its response rate to immunotherapy, the incidence of spontaneous regression and the high level of tumor T cell infiltration. 22) Although systemic IFN-α and IL-2 treatments did not show a survival benefit from large randomized trials, the recently developed monoclonal antibodies targeting the inhibitory immune receptors, such as cytotoxic T-lymphocyte-associated antigen-4 (CTLA-4), programmed death 1 (PD1) or its ligand (PD-L1), are very promising. 23, 24) Nevertheless, the predictable and often dangerous immune-mediated side effects are still challenging. In advanced MM patients, the expected 2-year survival rate is very low, only about 10 to 20%. Especially, elderly patients like our cases are expected to show poor survival compared to younger patients because of more comorbidities and poor performance status. Therefore, we hope that these MM cases beyond the expected prognosis under only herbal treatments would stimulate further investigation into the effectiveness and tolerability of herbal treatments for elderly patients with MM in clinical practice, although it should not be generalized for use in all cases. Furthermore, adverse events are very mild compared to conventional (518) chemotherapy or immunotherapy agents, and no toxicities were observed for over 2 years. We suggest that the aRVS and BT combination could be a candidate treatment option for improving selective immune function as well as inhibiting MM in elderly patients.
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